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import numpy as np
from numpy.linalg import norm

x = np.array([[80],[ 75]])W
print(norm(x))

print(np.sart(x[O]*X[O]+x[1]*X[1]))

192.41881404893857
[192.41881405]
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|Px — x|| < 107°

[Px — x|| <€



|Px — x|| < 107°

import numpy as np
from numpy.linalg import norm

P = np.array([[0.96, 0.01],[0.04,0.99]])
X = np.array([[80],[175]])
print(norm(P@Xx -x)< pow(10,-6))
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{56 F while i ] 55

while not norm(P@x-x) < pow(10,-6):
X = P@x
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import numpy as np
from numpy.linalg import norm

P = np.array([[0.96, 0.01],[0.04,0.99]])
x = np.array([[80],[175]])

while not norm(P @x-x) < pow(10,-6):
X =P@x
print(x)

[ 51.00001367]
[203.99998633]]




import numpy as np
from numpy.linalg import norm

P = np.array([[0.96, 0.01],[0.04,0.99]))
x = np.array([[80],[175]])
loop_max = 1000

loop =0
while not norm(P@x-x) < pow(10,-6):

X = P@x

loop +=1

if loop > loop_max: Z[0]

break :t 7'] Di—.%z
D o AR OB EE AR AL
B > PEnEBE 1T

[T 51.00001367]
[203.99998633] ]




import numpy as np
from numpy.linalg import norm

P = np.array([[0.96, 0.01],[0.04,0.99]))
x = np.array([[80],[175]])
loop_max = 1000

loop =0
while not norm(P@x-x) < pow(10,-6):

X = P@x

loop +=1

if loop > loop_max: Z[0]

break :t 7'] Di—.%z
D o AR OB EE AR AL
B > PEnEBE 1T

[T 51.00001367]
[203.99998633] ]
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markov.py Sfa¥edr RIS EFE

import numpy as np
from numpy.linalg import norm
def sim(P,x):
oop_max = 1000
loop =0
while not norm(P@x-x) < pow(10,-6):

X = P@Xx

loop += 1

if loop > loop_max:

break

print(x)



demo_markov.py

markov.py
KEmarkovizaH
import numpy as np import numpy as np E]\g m
from numpy.linalg |mport norm from markov import sim
[def sim(Px):] . '
loop_max = 1000 = np.array([[0.96, 0.01],[0.04,0.99]))
loop =0 | = np.array([[80],[175]])
while not norm(P@x-x) < pow(10,-6): msm(P X)
oo 1= 1 I {EHsim
if loop > loop_max:
break
print(x)
[[ 51.00001367]
[203.99998633] ]
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0.7
0.3

(A given day)
wet dry

0.6 0.13
0.4 0.87

|

wet

dry
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Markov chain
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(following day)
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(A given day)

wet dry
0.6 0.137 wet -
“loa 087| ay UOlOViREdw)

import numpy as np
from markov import sim

Q = np.array([[0.6, 0.13],[0.4,0.87]])
x = np.array([[0.7],[0.3]])
sim(Q,x)

"tmarkoviE 28

F&E Asim




demo_markovz2.py

markov.py
KEmarkovizaH
import numpy as np import numpy as np FE Asim
from numpy.linalg import norm from markov import sim
def sim(P,x):
loop_max = 1000 Q = np.array([[0.6, 0.13],[0.4,0.87]])
loop =0 x = np.array([[0.7],[0.3]])
while not norm(P@x-x) < pow(10,-6): sim(Q,x)
X = P@x
loop +=1 ——
if loop > loop_max:
break
print(x) .

[[0.24528423]
[0.75471577] 1




Such a file 1s called a module;

definitions from a module can be imported into
other modules or into the main module

A module 1s a file containing|Python definitions

and statements.

The file name 1s the module name with the suffix
.py appended.
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EF M fib » FIENRnAYE KIS

def fib(n): Python Console
a,t?=0,1 >>>1from fibo import fib
whllt_aa<n: >>> fib(20)
print(a, end ="") ©112358 13
a, b = b, a+b >SS
T ————— T — ‘ (=1 N
efibor22HEE A

fibE &I A




Decimal2Binary module



import random

N = 100000 import random
S = list(range(1,N))
n = random.choice(S) . > 0
print(bin(n)) r=1 .

= | (n - r) // 2
while n 3 0: print("0b"+b)

l|’3= nt {o)Z b return "0b"+b

= str(r) +

n = (n - I’) /] 2

print("0b"+b) — e —
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import random
def dec2bin(n):
L = "
while n > 0:
r = n 3 2
b = str(r) + b
n = (n-vr)// 2
print("0b"+b)
return "0b"+b

N = 100000

S = list(range(1l,N))
n = random.choice(S)
print(bin(n))

print("converting”,n," to",|dec2bin(n)|)
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def least_prime(n):
for a in range(2,n):

iIf n % a==0:
print(a, 'is a prime factor ')
break
else:
print(n, 'is a prime number’)
a=n
return a
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S
1. @ AN > 5xEprimeABZEEF > max_p =0
2. while n > max_p:

A. a= least_prime(n)
B.n=n//a

C. QD%aKT_%?UprimeEF' » iFafdn0fEE 5
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import random
from least_prime import least_prime
S = list(range(1,100000))
n = random.choice(S)
prime = []
max_p =1
while n > max_p:
n=n/la
if not a in prime:
prime.append(a)
max_p = a
print(prime)

B.n=n//a
C.UNRaAREEIprimed > FaliN7EET

primed, Bf¥max_p&xAa
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grading.py

def grading(score):
If score >= 95:

g="A+

elif score >= 90:
g="A’

elif score >= 85:
g="A-

elif score >= 80:
g = 'B+

elif score >= 75:
g="B’

else:
g ="'B-

return g



import random
S = list(range(60,101))
N =20
scores =[]
for i in range(N):
s = random.choice(S)
scores.append(s)

grade =[]
for score in scores:
if score >= 95:
g="A+
elif score >= 90:
g="A
elif score >= 85:
g ="A-
elif score >= 80:
g = 'B+
elif score >= 75:
g='B
else:
g = 'B-
grade.append(g)

for i in range(len(grade)):

print(scores]i],gradeli])
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import random
S = list(range(60,101))
N =20
scores =[]
for i in range(N):
s = random.choice(S)
scores.append(s)

grade = ]
for score in scores:

if score >= 95:
g="A+

elif score >= 90:
g="A’

elif score >= 85:
g="A

elif score >= 80:
g ="B+

elif score >= 75:
g='B

else:
g ="B-

grade.append(g)

for i in range(len(grade)):

print(scores[i],gradeli])
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import random

from grading import qgradino

S = list(range(60,101))
N =20
scores =[]
for i in range(N):
s = random.choice(S)
scores.append(s)

grade =[]

for score in scores:
grade.append(g)

for i in range(len(grade)):
print(scores[i],grade]i])



demo_matrixMultiply




mport numpy as np def matrixMultiply(B,C):

START |
shapeB = np.shape(B)
shapeC = np.shape(C)
|
> return Ans —> end
foriin range(shapeB[0])
v
shapeB = np.shape(B)
forjin range(shapeC[1]) shapeC - np'Shape(C)
foriin range(shapeB[0]):
| for jin range(shapeC[1]):
ansli,j] = B[i,:] @ C[:,j]
Ansli,j] = B[i,:] @ C[:,j]
4 |




import numpy as np
def matrixMultiply(B,C):

shapeB = np.shape(B)

shapeC = np.shape(C)

ans = np.zeros((shapeB[0],shapeC[1]))

for 1 in range(shapeB[0]):

for j in range(shapeC[1l]):
ans[1i, J] = B[1, :] €@ C[:, J]

return ans
B = np.matrix([[2,5,3,9],[3,8,3,0],[1,7,3,0],[7,9,5,0]])
C = np.matrix([[2,3,1,7],[5,8,7,9],[3,3,3,5],[9,0,0,0]])
print (BQC)
print (matrixMultiply(B,C))



Generate a Sudoku
Check Sudoku validity



The algorithm below will generate a NxN random sudoku solution board instantly

for N < 1000.
le base = 3
side = basexbase

# pattern for a baseline valid solution
def pattern(r,c): return (basex(r%base)+r//base+c)%side

# randomize rows, columns and numbers (of valid base pattern)
from random import sample
def shuffle(s): return sample(s,len(s))

rBase = range(base)

rows = [ gxbase + r for g in shuffle(rBase) for r in shuffle(rBas
cols = [ gxbase + ¢ for g in shuffle(rBase) for ¢ in shuffle(rBas
nums = shuffle(range(l,basexbase+1))

# produce board using randomized baseline pattern
board = [ [nums[pattern(r,c)] for ¢ in cols] for r in rows ]

for line in board: print(line)

[6, 2, 5, 8, 4, 3, 7, 9, 1]
[z, 9, 1, 2, 6, 5, 4, 8, 31
(4, 8, 3, 9, 7, 1, 6, 2, 5]
[8, 1, 4, 5, 9, 7, 2, 3, 6]
[2, 3, 6, 1, 8, 4, 9, 5, 7]
[9, 5, 7, 3, 2, 6, 8, 1, 4]
[5, 6, 9, 4, 3, 2, 1, 7, 8]
[3, 4, 2, 7, 1, 8, 5, 6, 9]
(1, 7, 8, 6, 5, 9, 3, 4, 2]


https://stackoverflow.com/questions/45471152/how-to-create-a-sudoku-puzzle-in-python

2. Row check: Each row contains nine different digits

8, 4, 3, 2,16,
716 L4, 2, 3.Column check:
S, 2 7, 6,14, Each column
(8, 6, 7, 4, 5, 1, 3, contains nine
[S, 4, 1, 2, 9, 3, 7, different digits
(9, 2, 3, 6, 8, 7, 1,
[2, 1, 5, 3, 6, 9, 8,
(6, 3, 9, 7, 4, 8, 5,
(4, 7, 8, 1, 2, 5, 9,

1. Block check: Each block contains 9 different

digits. There are totally nine blocks




